Differential neural activation at encoding can predict which stimuli will be subsequently remembered or forgotten, and memory deficits are pronounced in schizophrenia. We used event-related functional magnetic resonance imaging (fMRI) to investigate subsequent memory (SM) effects for visual fractals in patients with schizophrenia (n ¼ 26) and healthy controls (n ¼28). Participants incidentally encoded the fractals during an oddball task and 10 min later they made old/new recognition memory judgments on 30 target fractals and 30 foil fractals. We found evidence for subsequent memory (SM, subsequently remembered 4subsequently forgotten) effects on regional brain activation in both groups but with distinct patterns. Region of interest (ROI) analyses in controls demonstrated SM activation in both medial temporal lobe (MTL) and fusiform cortex (FF), whereas patients showed SM effects only in the FF. There were no significant between group differences in MTL activation; however, patients demonstrated greater FF activation than controls. Notably, greater FF activation during successful encoding was associated with more severe negative symptoms. Exploratory whole brain analyses in patients demonstrated SM activation in the occipital pole, lateral occipital cortex, left inferior temporal gyrus, and fusiform cortex; whereas in controls there was no significant activation that survived correction for multiple comparisons. Our findings suggest that patients, particularly those with prominent negative symptoms, may activate FF as a compensatory strategy to promote successful encoding, with relatively less reliance on MTL recruitment.
Introduction
Memory dysfunction is central in schizophrenia, remaining stable over time and not accounted for by education, gender or medication status (Censits et al., 1997; Seidman et al., 1998; Aleman et al., 1999) . Patients often suffer from specifically impaired episodic memory whereby memory for past events is compromised (Gold et al., 1992; Heinrichs and Zakzanis, 1998; Aleman et al., 1999; Cirillo and Seidman, 2003) . During encoding of past events, differential neural activation occurs for stimuli that will be subsequently remembered compared to forgotten. This subsequent memory (SM) effect characterizes the neural activity that supports successful encoding (Brewer et al., 1998; Wagner et al., 1998; Paller and Wagner, 2002; Reber et al., 2002) . SM has consistently been associated with activation in five brain regions: the medial temporal lobe (MTL), fusiform cortex (FF), left inferior frontal cortex, premotor cortex, and the posterior parietal cortex (Kim, 2011) . Activation in these regions differs according to the way the stimuli are encoded, either incidentally or intentionally, and the stimuli type, visual or verbal.
Encoding of visual compared to verbal stimuli elicits the greatest SM activation in the medial temporal lobe and fusiform cortex, among these five main regions (Kim, 2011). Thus, the network required for SM can be divided into functional components including content processing and storage regions (Otten et al., 2001; Rugg et al., 2002; Kim, 2011) . Content processing regions, such as the fusiform cortex, transform sensory input into internal representations that are interpreted downstream (Kirchhoff et al., 2000; Paller and Wagner, 2002) . Storage regions, namely the medial temporal lobe, bind content representations into stable memory traces for retrieval during a subsequent encounter (Squire et al., 2004) . Little work has assessed whether patients with schizophrenia demonstrate the same neural patterns related to subsequent memory as healthy subjects (BonnerJackson et al., 2008; Ragland et al., 2012) .
We used event-related functional magnetic resonance imaging (fMRI) to investigate SM for incidentally encoded patterned visual stimuli -fractals -in patients with schizophrenia. Schizophrenia has been associated with functional impairment of the medial temporal lobe, evidenced by deficient patterns of activation during memory encoding and retrieval (Heckers, 2001; Preston et al., 2005; Ragland Contents lists available at ScienceDirect journal homepage: www.elsevier.com/locate/psychresns
